Co-recessive inheritance: a model for DNA repair, genetic disease and carcinogenesis.
A genetic model for some cases of excision-deficient xeroderma pigmentosum (XP) is proposed in which the trait (i.e., XP) is expressed if and only if the individual is homozygous or hemizygous for defective alleles at more than one of a specific set of loci. The model might also apply in some cases of certain other diseases associated with defective DNA repair. The model accounts for several paradoxical aspects of XP, including the large number of complementation groups despite the biochemically limited DNA-repair defect, the co-existence of XP and Cockayne's syndrome in two different complementation groups of XP, siblings with markedly different degrees of severity of XP in one family and transmission of the disease in an X-linked manner in another, the existence of some individuals who appear to have the DNA-repair defect but not clinical XP, and the seeming paradox of a disease associated with a marked defect in a DNA-repair mechanism but not associated with an obvious increase in incidence of internal cancer. The model predicts that a large proportion of the general population is a carrier of one or more of these defective genes for DNA-repair mechanisms. Such genes may be important in the etiology of much of human cancer.